Prolonged mechanical unloading preserves myocardial contractility but impairs relaxation in rat heart of dilated cardiomyopathy accompanied by myocardial stiffness and apoptosis.
Left ventricular assist devices are used in patients with end-stage dilated cardiomyopathy as a "bridge to recovery." However, physiologic and histologic changes under prolonged mechanical unloading have not been elucidated. Thus, we investigated these changes in the rat heart with dilated cardiomyopathy under mechanical unloading after heterotopic transplantation. Six weeks after induction of autoimmunized dilated cardiomyopathy in Lewis rats, 2 types of hearts were compared (n = 6 each): (1) an unloaded dilated cardiomyopathy heart (DCM-UL) and (2) a dilated cardiomyopathy heart (DCM). The hearts were evaluated 2 and 4 weeks after transplantation. Four weeks after transplantation, developed tension of the papillary muscle (indicator of myocardial contractility) and β-adrenergic response to isoproterenol were better in DCM-UL than in DCM (P = 0.0025 and P <0.0001, respectively). However, half-relaxation time of the papillary muscle (indicator of myocardial relaxation) was worse in the DCM-UL group (P < .0001). The ratio of the fibrotic area of the myocardium and the number of terminal dUTP nick end-labeling-positive myocytes (indicator of myocardial apoptosis) were higher in DCM-UL than in DCM (P = .0072 and P = .0039, respectively). The mRNA expression of collagen Ia was also higher in DCM-UL. Mechanical unloading preserved myocardial contractility and β-adrenergic response but worsened myocardial relaxation. Furthermore, prolonged mechanical unloading has a tendency to increase the ratio of the fibrotic area and myocardial apoptosis. These unfavorable responses, although secondary to prolonged mechanical unloading, may have a negative impact on the bridge to recovery in patients with dilated cardiomyopathy.